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Phosphonates are anions of phosphonic acids occurring in environmental pH conditions and 62 presenting high polarity and high water solubility (Schmidt et al., 2013) . 63
Phosphonates (and especially amino-methylene-polyphosphonates) are commonly used in 64 both industrial and household applications in industrialized countries (Nowack, 2003) . Amino 65 polyphosphonates contain several phosphonic acid groups and at least one amine group. 66
They are detergents, fire retardants, anticorrosives and anti-scaling agents, and in the textile 67 Europe. Glyphosate (N-phosphono-methylglycine) is also an economically significant 79 phosphonate, -this subject is tackled at § 2.1.1. Nowack (2004) later reported that worldwide 80 consumption of phosphonates in 1998 was 56,000 tons, and European consumption was 81 16,000 tons in 1999. These data may seem outdated, but to the best of our knowledge, these 82 are the most recent global studies on phosphonate consumption in industrialized countries. 83
M A N U S C R I P T A C C E P T E D ACCEPTED MANUSCRIPT

5
Phosphonate chelating agents are used more and more each year in a wide range of 84 applications (Nowack and Stone, 2002) , and some countries, such as France (2007) and the 85
USA (2010) have banned or limited phosphates in domestic detergents (European 86
Parliament, 2012), offering yet another application to phosphonates (Studnik et al., 2015) . 87
In the UK, phosphonates are currently present in 81% of laundry products and 4% of 88 dishwasher products, at a rate of 2.5% phosphonates by weight (Comber et al., 2013) . Their 89 fate is not well-documented, mainly for want of a sensitive and specific analytical method. 90
This lack of adapted analytical method is caused by the ionic and polar nature of 91 phosphonates (Schmidt et al., 2013) . 92
With his previous ion-pair liquid chromatography method development (Nowack 1997b 
fertilizer. 100
Phosphonates can be released into the environment through sewer outfall or WWTP. 101 
Physical and chemical degradation 121
Thanks to Iron-phosphonate complexes, the main phosphonate degradation pathway under 122 natural conditions is photodegradation, which enables metal-catalyzed photodegradation 123 (Nowack, 2003) . According to the review by Jaworska et al. it is also commonly used for non-agricultural areas (Scribner et al., 2007) . 145 railway maintenance to be a major source of glyphosate contamination in Sweden, because 179 glyphosate residues were found in railway drainage and nearby groundwater. glyphosate in different environments, mainly soils and waters. They also specify which 234 metabolite is mainly created by each microorganism, concluding that among the studied 235 bacterial strains, AMPA is produced most. 236 Table 1 events. The loss mechanisms are mainly governed by rainfall amount and intensity. Less 341 than 0.5% of initially applied glyphosate is recovered in storm drain outflow after 67 days. 342
When both glyphosate and AMPA are included in the total load, the loss rate is less than 1%. 343
These low loss rates can be explained by the residential area's low runoff potential e.g. These findings confirm that the rate of AMPA degradation in soils is slower than that of 392 glyphosate, except for high clay content soils (See Table 1 This policy also limits each compound to 0.1 µg/L in drinking water, and 0.5 µg/L for total 450 pesticides (including metabolites). Designed to control pesticides, the directive has been 451 frequently updated and extended to cover monitoring of pertinent degradation products and 452
pharmaceuticals. 453
Elsewhere, to the best of our knowledge, regulatory policies concerning pesticides are less 454 stringent in India, Australia, Canada, and USA. These countries have individually established 
A C C E P T E D ACCEPTED MANUSCRIPT
AMPA is ubiquitous in all environmental compartments, particularly water.
AMPA is derived from urban phosphonates, and glyphosate.
Off-site movement of AMPA is mainly due to rainfall, towards surface waters.
AMPA is persistent but can be biologically degraded in soils and sediments.
Harmful effects of AMPA are currently unknown due to a lack of studies.
